Isolation and characterization of a novel seed-specific promoter from peanut (Arachis hypogaea L.).
Peanut, whose seeds are ideal bioreactors for the production of recombinant proteins and/or nutrient metabolites, is one of the most important crop species worldwide. As important molecular tools, seed-specific promoters (SSPs) can direct the expression of foreign proteins specifically in seeds to avoid constitutive expression that can damage plants. However, few SSPs have been identified from this species. In this study, we isolated a novel SSP (we named it AHSSP2) from peanut. Several cis-acting elements commonly found in SSPs, including 3 copies of RYREPEAT elements, were dispersed throughout the 1970-bp sequence of AHSSP2. The sequence was then substituted in place of the 35S promoter sequence in a pBI121 plasmid, which was subsequently transformed into Arabidopsis. Beta-glucuronidase (GUS) staining showed that AHSSP2 can drive GUS gene expression in the mature seeds of transgenic Arabidopsis, excluding within the testa. The cotyledons and hypocotyls of the germinating seeds of transgenic Arabidopsis seedlings also exhibited GUS activity, even after the seedlings became adult plants. No GUS activity was detected in nontransformed Arabidopsis at any stage. These results strongly suggested that AHSSP2 could drive the expression of foreign genes in a seed-specific manner. This study enriched SSP resources, and the results showed that AHSSP2 could be potentially utilized in peanut and other crop species to improve seed quality, such as modifications to seed oil content.